Regulation of bradykinin-induced phosphoinositide turnover in cultured cerebellar astrocytes: possible role of protein kinase C.
Phosphoinositide hydrolysis was studied in primary cultures of rat cerebellar astrocytes prelabeled with [3H]myo-inositol. Among the agonists examined, the rank order of efficacies in causing phosphoinositide hydrolysis was bradykinin > endothelin-1 > ATP > norepinephrine. The bradykinin response was robust (24-fold increase) with EC50 value of 30 nM and saturating concentration of 1 microM. Preincubation of cells with pertussis toxin did not affect the activation of phosphoinositide turnover by bradykinin. Although short-term (within 90 min) treatment of cells with phorbol dibutyrate attenuated bradykinin-induced phosphoinositide breakdown, the inhibitory effect was lost after 3-6 h of phorbol dibutyrate treatment. Extended (24 h) preincubation resulted in a potentiation of bradykinin response. Homologous desensitization of bradykinin response was observed in cells prestimulated with bradykinin for up to 6 h. However, similar to the effect of phorbol dibutyrate, 24-h pretreatment with bradykinin selectively sensitized the response to bradykinin. Up-regulation of the bradykinin response was also observed in cells prestimulated with endothelin-1 or norepinephrine for 24 h, although these treatments resulted in only homologous desensitization to their own response. Our results suggest that cultured cerebellar astrocytes express bradykinin receptors coupled to phospholipase C and in these cells protein kinase C plays a more prominent role in the negative-feedback regulation of bradykinin-evoked phosphoinositide response.